Aims: To identify problematic items, assess completeness and user-friendliness, and undertake modifications to enhance face validity of the newly developed Epilepsy Monitoring Unit Comfort Questionnaire.
and transcendence met in four contexts (physical, psychospiritual, sociocultural, and environmental) ; much more than the absence of pain or other physical discomforts" (Kolcaba, 2013, p. 193) . The experience of having high levels of comfort can help patients to overcome stressful situations (Kolcaba, 1995) like hospitalization in an epilepsy monitoring unit (EMU). In an EMU, patients with refractory epilepsy undergo long-term video-electroencephalography for about 5 days. For diagnostic purposes, it is necessary that the patients suffer several seizures, thus implying the risk of adverse events. To enhance safety, restricted ambulation of patients, guard rails, specially designed bathrooms, specific nursing, and technician support and standardized operating procedures for the treatment of status epilepticus are compulsory in many EMUs (Dobesberger et al., 2017; Kobulashvili et al., 2016; Rosenow et al., 2016; Spanaki et al., 2012; Spritzer et al., 2015) . Former research findings indicate that EMU patients are tense and feel anxious, bored, depressive and less than clean (Andrewes, Camp, Kilpatrick, & Cook, 1999; Bristol, Natarajan, Lin, & Malow, 2001; Egger-Rainer, Trinka, Höfler, & Dieplinger, 2017; Ozanne, Graneheim, Ekstedt, & Malmgren, 2016) . Enhancing patient comfort is an essential outcome of nursing (Kolcaba, 1992) in this setting. However, nurses need an EMU-setting specific comfort questionnaire to assess comfort levels before and after interventions.
| Background
An instrument that aims to measure a subjective experience like comfort has to be constructed carefully. Potential users must be provided with information regarding the development process and psychometric properties, based on which they can determine the quality of the instrument (Polit & Yang, 2016) . If translation of an already existing instrument is included, researchers have to perform a rigorous procedure (Beaton, Bombardier, Guillemin, & Ferraz, 2000; Sousa & Rojjanasrirat, 2011; Wild et al., 2005) following guidelines as edited by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) task force for translation and cultural adaptation (Wild et al., 2005) . The working group on the Consensus-based Standards for the selection of health Measurement Instruments lists three measurement properties-validity, reliability, and responsiveness. The validity domain comprises content and face validity. While content validity refers to an instrument that adequately reflects the construct, face validity means that the members of the target population consider all items of the instrument as relevant (Mokkink et al., 2010) . If participants feel that a measurement has no face validity, they will probably decline to participate in a study (Polit & Yang, 2016) . Therefore, it has been suggested that patients need to be included in the process of developing PROMs (U.S. Department of Health and Human Services, & Food and Drug Administration, 2009 ). Validity of self-administered instruments may be threatened by three componentscomprehension problems, validity problems, and processing difficulties (Oksenberg, Cannell, & Kalton, 1991) . The more effort undertaken to generate validity, the greater may be the trustworthiness of the instrument. Therefore, a mixed methods approach should be chosen that includes a quantitative method (assessment of content validity index or CVI (Polit, Beck, & Owen, 2007) and a qualitative method (cognitive interviewing or CI) (Polit & Yang, 2016; Rothman et al., 2009 ).
| Cognitive interviewing
Cognitive interviewing focuses on the questionnaire itself and not on the survey process. It is a method used to determine how respondents understand and answer questions and to assess which modifications are necessary to make questions easier to answer (Collins, 2015; Patrick et al., 2011; Willis & Miller, 2011) . Since the layout and visual appearance of a self-completion questionnaire may influence the question-and-answer process, a usability testing should be undertaken to identify processing difficulties and to make the questionnaire more user-friendly (Blake, 2015) . CI is based on Tourangeau's four-stage question-and-answer model. While answering, a respondent must: (a) comprehend what is being asked; (b) retrieve prior knowledge from memory; (c) make a judgement to find the answer; and, (d) either select a pre-defined category that fits the answer or find appropriate words to express the response (Tourangeau, 1984) . Tourangeau's model implicates pitfalls in all four stages including misinterpretation, adding or loss of details, incomplete recalling, and social desirability (Collins, 2015; Tourangeau, 1984) . By conducting semi-structured interviews with members of the target population, researchers can detect problems inherent in the questionnaire. Different techniques are applicable, among which think-aloud (as described by Ericsson and Simon What problem did the study address?
Respondents may understand and answer items of a questionnaire in different ways. These problems and an incomplete item pool threaten validity of an instrument.
What were the main findings?
Cognitive interviewing revealed problems regarding completeness of the item pool, comprehension of items, retrieval of information, judgment while finding answers and reporting the appropriate response. Rewording of 11 items reduced vagueness, adding of six items completed the item pool.
Where and on whom will the research have an impact?
Patients are more willing to participate in research if they feel that a questionnaire has face validity. Valid instruments are essential in nursing research and nursing practice to provide high-quality inpatient care based on valid research findings.
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When conducting think-aloud, participants report thoughts that lead them through the process of finding an appropriate answer to a question. Verbal probing can be performed concurrently or retrospectively. In concurrent probing probes are asked while the questionnaire is being filled in. Retrospective probing is conducted after the questionnaire has been completed and is the preferred way to test self-completion questionnaires. Probes may be designed either prior to interviews (scripted probes) or during interviews based on emerging problems (spontaneous probes). Mixing the two types of probing is advisable (Willis, 1999; Willis & Artino, 2013 ).
| Questionnaire
The Epilepsy Monitoring Unit Comfort Questionnaire (EMUCQ) has been conceptualized as a self-completion questionnaire and aims to assess patient comfort in an EMU. It is based on Kolcaba's General Comfort Questionnaire (GCQ) that was translated from English to German following ISPOR guidelines (Wild et al., 2005) . The GCQ consists of 24 positive worded items and 24 negative worded items. After literature review, 12 items were added for setting-specific usage. Initial content validity was assessed by experts and based on the results, 14 items were omitted. Eight items were considered for further assessment by the patients. The resulting EMUCQ consisted of 38 items and reached an average CVI on scale level (S-CVI/ave) of 0.90. The CVI indicates the agreement of experts on the relevance of items to measure an underlying construct (Lynn, 1986; Polit et al., 2007) . High evidence of the content validity of an instrument is provided by a S-CVI/ave of at least 0.90 (Waltz et al. as cited in Polit & Beck, 2006) . Please find detailed reports elsewhere (Egger-Rainer, 2018; Egger-Rainer, Lorenzl, & Trinka, 2018 ).
| Aim of the study
The aim of this study was to identify problematic items, assess completeness, and user-friendliness and undertake modifications to enhance face validity of the newly developed EMUCQ.
| THE STUDY

| Design
When translating an instrument, cognitive debriefing with members of the target population is necessary to assess translation alternatives, comprehensibility, and cognitive equivalence of the translation.
Furthermore, inappropriate items and other difficulties need to be detected (Wild et al., 2005) . Therefore, a qualitative-descriptive study was conducted as part of the author's PhD thesis which is dedicated to the development of the EMUCQ. Tourangeaus's fourstage question-and-answer model served as the theoretical framework (Tourangeau, 1984) .
| Setting and participants
The study was conducted between July -November 2017 in the fourbed EMU at the Department of Neurology, Christian Doppler Medical Centre, Paracelsus Medical University, Salzburg, Austria. Patients were asked to participate if they were minimum 18 years of age, able to read and speak German, willing to participate in the study and did not have any cognitive impairment. A purposive sampling strategy was used to recruit a diverse sample (Polit & Yang, 2016) . Participants of either gender needed to be from different age groups, have different professional backgrounds and diverse educational levels. This way, a holistic picture of patient interpretations could be provided. Researchers recommended conducting three to four iterative rounds of interviews with 5-15 participants in each round (Prüfer & Rexroth, 2005; Willis, 1999; Willis & Miller, 2011) . It was reported that even after the 50th interview, some problems can remain undetected (Blair, Conrad, Ackermann, & Claxton, 2006) . Under cost-effectiveness aspects, more than 30 interviews seemed to be impracticable, while 20 interviews were considered reasonable (Lenzner, Neuert, & Wanda, 2015; Rothman et al., 2009 ).
Interviews were conducted for as long as no additional problems could be identified and data saturation was reached (Patrick et al., 2011) . This occurred after 25 interviews.
| Data collection
Cognitive interviewing was performed by the author with inpatients of the Salzburg EMU. A guideline was created including an observation checklist, general questions regarding the questionnaire and scripted probes (Figure 1 ). These were based on anticipated problems that were pre-identified by evaluating each item of the EMUCQ with the German version of the question appraisal system (Faulbaum, Prü-fer, & Rexroth, 2009; Willis & Lessler, 1999) . The semi-structured interviews aimed to explore clarity and relevance of the items, completeness of the item pool, understandability of the instructions, and visual appearance of the questionnaire (d 'Ardenne, 2015; Rothman et al., 2009 ). Observation, think-aloud, and retrospective verbal probing were used. Since it was reported that think-aloud can be burdensome and uncomfortable for respondents (d 'Ardenne, 2015; Willis, 1999) , they were free to participate solely in verbal probing. When participants had signed informed consent forms, the interviewer explained to them both the interview techniques and they decided if think-aloud should be used. The interviewer observed the respondents while they were filling out the questionnaire and made notes regarding skipping items, changing answers, giving more than one answer, difficulties regarding the scale, and hesitating while answering. Interviews were audio-recorded so that the interviewer could concentrate fully on the interviews and not be distracted by taking notes.
| Ethical considerations
The study was submitted to the local ethics commission (reference number 415-EP/73/700-2016). All patients received written and verbal information and signed informed consent forms.
| Data analysis
The author used Express Scribe 5.75 © NCH Software to transcribe the interviews following guidelines of Dresing and Pehl (2015) . Qualitative data analysis was based on the framework method (Ritchie & Spencer, 1994) which has been advocated for analyzing cognitive interviews (d 'Ardenne & Collins, 2015; Hall & Beatty, 2014) Ardenne & Collins, 2015; Ritchie & Spencer, 1994) . Each item of the EMUCQ was identified as a theme and placed in a separate matrix with eight columns. Matrices were created in Microsoft Excel 2013. Column headings were borrowed from d' Ardenne and Collins (2015) and included respondent details, survey answers, findings from observations and think-aloud sessions and findings from general probes, comprehension probes, retrieval probes and comfort probes, and other findings (see Figure 2) . Basically, charting is a process of abstraction and synthesis; it does not include verbatim text but is a summary of respondents' comments put in columns (Ritchie & Spencer, 1994) . However, wording is important in the context of assessment of questionnaire items and therefore, it was decided to enter direct quotes. The author conducted the analysis and discussed the difficulties with her supervisors.
| RESULTS
Five rounds of CI were conducted. Interviews lasted for 41 min and 6 s on an average and revealed problems related to general aspects of the questionnaire, interpretation of items, and missing items.
Problems were addressed if they were detected in two or more interviews. According to the findings, 27 items remained unchanged.
Eleven items underwent rewording while another six items were added. Findings are reported in terms of the four main stages of the question-and-answer process (Tourangeau, 1984) .
| Sample characteristics
A total number of 29 patients were asked to participate in the interviews and 25 of them agreed. Reasons for denial included visits by friends, premature cancellation of stay at the EMU, and discharge on 35.21 years). Most of them were single (72%), had completed vocational training (48%), and were employed full-time (48%) ( Table 1) .
| Comprehension
Some participants did not interpret item 11, "No one understands me," in the intended manner. In the context of comfort, this item pertains to personal feelings that cannot be understood by others.
Patients reported: "…nurses and doctors are foreigners and don't speak German" (P6, m) or "I find it difficult to think of appropriate words. It's a symptom of my seizures" (P9, m). It was helpful to emphasize the aspect of feeling in the item and to do rewording: "I feel misunderstood." Item 21, "I would like to see a doctor more often," was interpreted literally: "Actually, I do see them during their rounds in wards. However, they should take more time to talk with me or at least give me that feeling" (P7, f). As comfort is influenced by the possibility of talking to a physician, this item was clarified by replacing "see" with "talk to." Item 15, "I do not like it here" and item 32, "I have enough information about my health," were considered unclear. In the opinion of participants, item 15 could pertain to the hospital or to the EMU: "This question is woolly. What is meant by 'here'? The hospital? The ward?" (P8, f). Replacing the word "here" with "in this ward" eliminated misinterpretation. In item 32, "I have enough information about my health," participants referred not only to their admission diagnoses but also to other diseases: "I have some sort of myatrophy and the doctor told me that I should drink more water to spare my kidneys" (P5, m). Rewording to "current health condition" made this item more specific. In the context of an earlier content validity rating, it was decided to omit the item, "I would like to do daily exercises with a physiotherapist" and to retain, "I would like to walk around more," instead (Egger-Rainer, 2018). In CI, participants were critical of this item: "Everybody wants to walk more. It would be better to include physiotherapy as we are not allowed to walk" (P14, f). Therefore, the item pertaining to physiotherapy was included again and the other item was omitted. Since some participants confounded "physiotherapy" with "psychotherapy", rewording was necessary. Furthermore, "daily" was replaced by "more often" because some EMUs may already offer daily physiotherapy. The final wording of the item was: "I would like to do physical exercises with a therapist more often." In item 10, "The sounds keep me from resting," patients reported that sounds bothered them in a general manner rather than keeping them from resting: "I am used to noise. However, here helicopters are coming and going" (P1, f). The item was changed to "There are sounds here that bother me". With regard to item 40, "I am afraid of a seizure," participants commented: "It's less the seizure itself. It's more the effects of the seizure and how I will be feeling during the following hours" (P22, m). Therefore, this aspect was added.
| Retrieval of information
As the EMUCQ aims at comfort as a momentaneous experience, retrieval of information was not reported to be difficult. Participants who had earlier been in the EMU compared their present situation with the previous one. This applied to item 22, "The temperature in this room is fine," when a participant reported: "Much better than before when there was no air conditioning" (P10, m). In item 42, "I feel clean," participants knew that this feeling would change: "It is only the second day. Ask me on the fifth day, once more" (P23, w).
| Judgment
Cognitive interviewing showed that respondents referred to their situation at home or to their general living conditions when answering items 2, 5, 7, and 26. Participants responded to item 2, "I have enough privacy," "I thought about at home" (P6, m) or "Does this refer to the ward?" (P9, m). During probing of item 7, "I feel dependent on others," participants commented: "It is concerned with driving a car" (P10, m), or "I need someone to accompany me to the swimming pool" (P14, f). Therefore, these items were reworded to clarify that they were related to the specific situation at the EMU.
Additionally, in the instructions section, bold letters were used to emphasize the connection of comfort to "the moment" and "right now." These changes turned out to be appropriate.
| Response
In general, participants found a six-point Likert-type scale ranging from "strongly disagree" -"strongly agree" appropriate for answering the questions. They appreciated that the labelling of the scale was done as a two-line heading on both sides of the questionnaire.
Additionally, guidelines and an example could be found in the instructions section. Some missed a midpoint option ("Reducing to five categories would offer a middle. It's easier for people if they find something of that kind" [P23, f]), others suggested reducing the scale to solely two or three options ("It is sufficient to ask ʻagree' or ʻdisagree'. There is no need for ʻstrongly agree' or ʻstrongly disagree'" [P9, m] ) and yet others would have preferred a system similar to grades ("Something like ʻvery good' or ʻgood' might be easier" [P24, f]). All response options were selected during CI. However, the interviewer observed some participants having difficulties while answering negatively drafted items and items including "not" or "no". This was especially seen in item 40, "I am not afraid of a seizure." Therefore, this item was reworded after the second round.
| Completeness
Participants rated five of the eight items, which were put aside in the earlier expert rating, as relevant for assessing patient comfort in the EMU. Three items were included in their unchanged forms in the questionnaire (1, 20, 30) and two items were reworded (6, 29).
Although the item, "It is difficult to eat in this position," was rated as very relevant by the participants, it was decided not to include it.
This omission was justified by the fact that in some EMUs patients do not need to eat in their bed (which is compulsory in Salzburg) but are allowed to take their meals sitting at a table. One item was rated irrelevant, "I have experienced changes which make me feel uneasy" and one item was considered redundant, "I feel peaceful." Item 14, "My faith helps me to not be afraid," was omitted after the expert rating. However, participants missed an item pertaining to God.
Therefore, it was decided to include this item again in the EMUCQ.
An overview of the results may be found in Tables 2-4 .
| DISCUSSION
This study showed that finding appropriate answers involves a complicated process consisting of comprehension, retrieval, judgement, and response (Tourangeau, 1984) . CI is a helpful method to identify problems that would otherwise remain undetected (Drennan, 2003; Patrick et al., 2011; Willis & Artino, 2013) . The framework method for data analysis is suitable for organize and summarize data (d'Ardenne & Collins, 2015) . This study showed that small changes in font or wording may lead to more clarity in understanding. Although reported in the introductions section, it was not clear to the patients that all items specifically referred to the situation at the EMU right now. Therefore, it was important to emphasize this aspect; first, by using bold letters for phrases that referred to this aspect in the introductions section and then, by rewording concerned items. Also, Knafl et al. (2007) observed a similar problem while probing items of the Family Management Measure when respondents did not know if an item referred to home or to school.
The phenomenon of interpreting items literally could be observed not only in this study, but in others as well (Collins, 2015; Hall & Beatty, 2014) . In the EMUCQ the problem may have been due to the translation. While it is common to talk about "seeing the doctor" in the English-speaking world, it is less usual in Austrian language. Participants were aware of the concept of comfort. They rated the EMUCQ as incomplete and suggested the inclusion of five items, which were put aside after expert rating. Also, they expressed missing an item pertaining to God. Validity of the questionnaire could be compromised if these items remained excluded (Rothman et al., 2009) the method effects, negatively worded items could be identified as a separate factor in factor analysis (Dunbar, Ford, Hunt, & Der, 2000; Marsh, 1996) and especially, young persons (Marsh, 1996; Polit & Yang, 2016) and people with lower intellectual or communication abilities (Dunbar et al., 2000; Marsh, 1996) could have problems finding the correct answers. This phenomenon was observed in this study independent of participants' ages. However, some patients had undergone sleep-deprivation the previous night or had suffered a seizure some hours before the interview. These two factors may have had a negative impact on their cognition. Nonetheless, it was decided to retain the mix of positive and negative items to emphasize that the EMUCQ is part of Kolcaba's Comfort Questionnaire family. If an item turned out to be problematic, it was reworked. For now, findings support high face and content validity of the EMUCQ. Additional testing is necessary to further address construct and convergent validity, reliability, and responsiveness; particularly, more clarity about a method effect may be found in a confirmatory factor analysis (Dunbar et al., 2000) .
| Limitations
This study was conducted in a single EMU; hence, patients belonged to the same language area. It is not certain if people of other language areas would have understood and interpreted the items in the same manner. Furthermore, participation was voluntary. The inclusion of other people may have resulted in different findings.
| CONCLUSION
Cognitive interviewing offered the chance to identify both unproblematic and problematic items of the EMUCQ. Additionally, room for improvement in the layout of the questionnaire was revealed.
Although time-consuming, CI turned out to be an inevitable part of instrument development. Participants provided feedback about understandability of written words and practicability of the questionnaire, so that the researcher could immediately clarify problems.
Implementation of findings leads to enhanced face validity. Hence, respondents may show more willingness to participate in a study and the instrument will be more useful in clinical practice. After further quantitative testing, the final EMUCQ will enable nurses to find a valuable tool for the assessment of experienced comfort of EMU patients. Made-to-measure interventions, based on the results of comfort assessment, will be meaningful quality indicators of personcentered care and will lead to highly satisfied patients.
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